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I57MS 

(MOSLSI), «+r»-g«)*ieft«t*)«o MOSLSI 
MOS AR»m«* f '7CfK 

mos ,fttt«&ra-^Jf*Jfc?£iSfcr«:gi?»tefe 




(BJ)m 1456 ^ 



& #J # 



tff^maflfc^TcfrftJS^-tJffTiftMWMOSJjlifltW. 

2 > ffi^*U£*lffi&ft¥#tt«tt. JWtE£^*ii*J«m£« 



1 



rTcfrwwj* mos A(*«ma»«««^«%*^n--%«wi 2 « 

ft o 

MOS A#*ftft/J>& jtt£&tt=tt£JS • 

JtJWTfcfc mos l»ffft$9ISjSW . 



£#&&M*4fc»¥##*«8l*j«fel& ( moslsi ) ft¥9{tftrt 

ft7RfrihlfcbM*AllfflJfil ( "^A^I»£M" WW^) W# 

o-» «^»AW«»*^lBfiaP%tttP*--^ CMOS « 

6 (5tt&M*Mfc1&¥#<*felfr) WJ«. TOJ£4> CMOS «JOTft!ffl 15 

( a ) S 15(b)J*i#PF. VDD IfcftJfefcg}' GND ^(SJ^SIJ*— 

Ntt* jaJl¥*£^/£¥##mj£%i&&fW MOS Att**> 2>7 

M&±mte&*. rwiM&jt&m&A 100 » 200 q/u m 8 «^a 

7 5 10 o/// m 2 . t&HPA^4>£J7 1/20 c 

m 16 ffm^^ffl^M^s^^w mos a^w^e¥#^sk*Ji^w. 

TO® 17 ( a)» 17(b)^^3'J^di7@ 16 WIS A-A B-B iftifcjg 
@» ##® 16 > 17(a)& 17(b), £P -Igi|if#Sfr 1 ±«#— t*P3l 
Rfr 2A, TO P MP 2A ±Jj2/£ N-ftfltAflctf tfftfi N+ Mri^M 3A 

3B . n" mtrwcm 4 . m&mmm 5 . &gnpg 6 

IS7N,*Ni8A, P + Mrt^M 9A & 9B . P" MitffcM 10 . W& 

^ftn 5 > &mmm 6 7P b&t f ^jtntt^o nt*h *j7^ 

GND ^17^Pli2A *B?£R^ VDD ffi 19 Jg N Rff 8A *g&. .^99^ 



p + mm 9CSN 4 rm.m 3c . mim> &pm.m 3A . 3b s 9a . 9B & 
&mih*^> p-jiit^wsp^^ifP^jtkPH^^o &N+ -mmm 

3A > 3B > 3C . 9A > 9B & 9C |ft±Elftt*|/I^lg| 13 **W8»L 
HNS . 14ND . 14NW . HPS > 14PD R 14PW , tE&ftitfL HNS , 
14ND . 14NW s HPS . HPD & HPW *#3IJJ£j£S£-Mlft:kM&& 
15NS > 15ND . 15NW * 15PS > 15PD& 15PW <> 7N & 

7P ^S(I^^S^*^£ti^(*lM^^^^-M^S^ 30N & 30P 

15NS #i=r&Ji%& 15PW 15PW ^ P + rtJtM 9C 

mm, mrwcm 9c ^ p m 2a ^me, m n* -mmm 3 a gnd 
&±m%>wi. 15ND &&ifc&&#^A^ in (##® i5(z)&m&m out 

(##0 15(b)) N-^litft^^ffl&^a7N3li±^M^ 
30N ^ GND Jffi 17 15(a)) R^^^WSPtC^ (#%® 15(b))t£ 

p.^iita^^^E^ P + srtftM 9A m^i&5&m& 

Wi 15PS . &m*&WL 15NW . Sii^ VDD 5ft 19 rfW*:£JIfc& 
15NW i§flsfc N ft 8A to&fe&Elft N* rtfeM 3C fg^ • » N-fcflt 

tfWREft P + MrtfcM 9B $ftM> A&JSftR 15PD ft££ftfti3lfcAtt 

IN (##® 15(a)) Mftdjift OUT (##0 15(b)) • P - 

ftttAtttfttimtt 7P J=? VDD 3^ 19 (##BB 15(a)) RS-+3M*aW 
WlfP7E# (##BB 15(b)) cJJW-^3iit*H»30Pffla|. 

^*%«»i§fcft*ffi»%**»»**tt. illlMtt1K»5tltB)|| 18 *B 
S#[^GND^17RVDD^19j|#tlES^i 0 mft. 3ttttft£A«£E 
GND* 17 Ht. Sf^N* fflr«[S3BaP|»2AR«| 
PN^iElnJ^jE. AWDlElRlPN^^a- ^ti^GND^17®il 

p + r&M 9c . p 1 2A s >r ^rtfeM 3b rm^^mA/^irmiQ is . m 
m> mmittttmtotiM&mm gnd m 17 m > m?tt.5&ft-imu 



mm, spirit N-^ittftff«»*ftfflxtfizw»«ji«-iEifii%ffi. & 

-MrtfeM 3(BM$\ PI2A. Hjlt. P m 2A *fcW«W»!l-iE 

i^p^2a sweot sirtJtM 3 a > zm& pn 
#t-iEf&i*jEfi pn £mhio xmMiiwftisa^ aur*« 3B)»$c 

«K(NW««3A). ifcCuiStt. pnp*^3R«A#«4>. *MftK(N* 

MrtJcM 3B ) JUfcHfelS, * P P 2A Jl^g^M* N+ MITifcM 3A ft 

tt&m. *jtt npn v^RMfMrat^a. »*. ««innA^itb«i 
is aa n+ -srtfcM 3B . p ^ 2a & n+ Mr&M 3a mm gnd 3^ 17 . 
mm, mtt%mttto*mmmiKm vdd $s 19 r*. p + -sriwg 

9B R N ft 8A Rift PN &ftIEffl«B#a' feffiJMftA/ftfrtBttl 18 9ft P + 

mrnm 9B . NisAsr rtwi 3c mm vdd as is . *g ttftftjg a 
%£E^«isaHKsi vdd jjg 19 &t. xt p -»ata#«4f*^±3«» n- 

(p + mmm9A > ^npNPtti^mi- *». ^.p^vdd 
« 19 a& p + Mrt^M 9A . n m 8A a p + Mrtfcjs 9b %$niA/4ftibiR 

18 c 

&mX'ffilhffi 18 a GND ^ 17 sJc VDD ^ 19 ^M^T^gP* 

^-7j@. a*^«ft**^iEi6i*ffiii«a gnd w n m?%R 
fa&mmmm vdd « 19 , w& npn uc pnp *£KttA#*tt4auft 
&&m&£ki*wffiM&B.mwimm& * mm, &&tmvLT, m&Rmwi® 

^ff«3t»A(*««irt. x&mfxixnm ie ^m*, £¥®±&«*£ 
'ermwfflwwftM 29 . 

ffiMfl^SI gnd $S 17 mfttfe£ft«£ft«ffiJHKai vdd 19 , * 



&*l[|j2£#-«i1t«. aPWP»jESl%ffiW%*»«5!|GNDJB|17. 

&a*s&. #mjsb4*vi . ii m^itiw^. p^R^mEfHiWPN^ 

&«S *.8IEi&Ba 19 (f>fettlftt& B W*»K- P HhlftKX 

*t&*iA/»tii*» is »»*K<N*ar»jB 3B ) ^hh^i** muso** 

MrtJtM 3B)6<3%ffi. »«K(hr MrtfcM 3B ) SltECN 4 SJrtfcM 

3A)RW P WfcPl^ TOE ( SirtfcM 3A)^rtJtM^ffi.R^®E 

( 1ST MrifcM 3A)fq gnd to 17 5ifllfl«j#lftW*.lsaWA*PW»5fefl*J— « 

m AMMJKiltftil. M&K ( n+ MrtfcM 3B ) fqiMfcE ( n* Mr 
M3W*3r8#^IR VS<V2<VB<V1 o rajg^iMS&W?. £ vb ?u 

15V . VI 15.5V SVS^ 10V RtflrfMSW V2 *j 12V . 

&£. M^9K v2<vb 4>j* , 47M— SE*,?i*5aWB* 
»*.ffi^ttaiBlilIIIAflt«W vs ;2:©|i;C$Lbfl-£l«*flt V2 , 

a^w****^^. *^a*«*i6j«s*. umA/**iB«tf , fei& 



mos MfcmM&&&Mm&mm-wm¥*v&fttttorttttt& 
as- 

*7»«±aaw. «a*atw. sawn' ftjg* 

-Mf ff i&Mift mos ^<$f!iW7cft^-«K - — «%« •> 



rat, »ii*«%«a»-#%ffl»»-rtkJ5W«.wwew*^%aa 

/fcftFTcttto*^ mos A#«ft«&i&tt;f§£tt«m7cfl:. 
Wtt MOS Atftf ^^%£E#^ir%£ o 

*. 

JS. *T3W£M5iftJ/£. HttBAWttftttfeB. VttfiSA^ff^ 
mos A#«W*«K»A^?E»«ft*^»«%«5irail«- 



a#«AWfe*jMflE^nw#it mos &frm&#%MM - 

a 2(a)£ 2(b)*l#B!li&ffl 1 fft*& A-A & B-B ftitffiffl ; 

ffl4 jfcj^ffl 1 ^m^A^tf^A^M^^KftttlEfBB; 

ffl 5 **^*-^«ft**«ftftfi*IAmffi« 8, ftll»»- > h4s 

##3§#0W®ffl ; 

ffl 6 (a)S 6(b)^j^SlJ^a 5 A-A £ B-B ffjm®ffl ; 

m 8 ^ss^s 5 *#f^i$&#W£££smift&^&to&®a ; 

ffl 10(a)R 10(b)^^M»BB 9 A-A B-B |ft&®ffl ; 

ffl ll(a)R 11(b). 12(a)S 12(b)ttft 13(a)& 13(b)#SlJ?3 N-^jtUft: 

ffl 15(a)& lS(b)^|ftAli^%K&lldlfi^%J»n«KB ; 

ffl i6 *j#sij&ffl i5(a)s i5(b)^^{tiw*iAa*tttifiyp«j»tt*itw 

¥®^ffl ; 

ffl 17(a)S 17(b)^/^5IJ^ffl 16 A-A £ B-B W»®^*ffl • 
ffl 18 %l® 16 *ffi;F*#*to**-fcffitttett^*ffl ; K 
ffl 19 *f ^ffl 16 tfim^AMA^Rt^tW&KttlBf^ftffl • 

m$t##ffl i > 2(a>& 2(b). n*&T*&w&mtto¥^<t%fttom 
«. ^±Mpffl 6 ifim^wifeBr^ra^MitH^w^ff^JWftfltflf . 



i5<a)s i5(b)(f^asw&BH i . 2(a)Mwm^tpytim^mxmth 
&p ±^nmm Amnh&p ^mmmu . 

^tc^s-^ n ftflMMMr»#ft— + p ^iit am ffi^-ia^ . p 

®M&ftmmttn&£<t'&]!fc#ftj8:Wtf) mos ( p ®M£k& 

isps ) , --Nt&E> -^*-^««JSffiaw»*%tt 

15PD ) . 12C s ft-^flfr&EtL© 7Pa ffig&i&E 

12c , ffijt(t>tt*«Mjg->h#- p artus ( p + srtfcM 9a & fh 
riwa io ) ^raHiwgjfcgE p si^^^^gM- 1 w^iaap&jitt n-ie 
( n m 8A ) i&*®sp#±, rj&j$,& rmrm.m 9a $j&w±ft^&m 

S—t^m- P-SHTfWS < 9A . 10 ) UtfflWtfc^W^mW N m 8A 
JWrffiR«ft»«W*- P-SirtJcM ( P P 2B ) , J^j^ft Pi2B^ 

®gp^±^^msit p m 2b ^^s^^^m^j p-nrt^M ( p + 

MrtJfM 9Ba ) P+Wtrmm 9Ba W*lB±^Ktti3lt3flF«|^*^ft 

%-&mmm (^mm u ) - tt^AiME 12c na 

JTifcM ( 9A , 10 ) ft P + MrtJfM 9Ba £ffll.M> P P 2B Km®3£#--53i 

&asdei 7Pa ^£nr- Fsrtws ( 9a , 10 > 

NflKWmifittBI 5a ( lOnm mtftm,{tmnm) WfftfcK 12c zm&J P 

ttjs 3a p + ar«cM 9a tt^m^dj - 



15NS ) . fM&K* -flftlft {&m%ML 15ND ) . ->M6f»K 
12B , 7Na . P 

i &jmm&tt&} pie ( p ^ 2A ) wOTaua-jito*— n mm 
m ( ^irsci 3A a Kmr&m 4 ) *njf^£ N+srifcii 3a ± 

<N»f8B) . K»ft«-^P»2A*Wfflra«J«lK. iffi P Eft 2A 
NMrtJtM ( 3A , 4 ) ftffi«rtt£S&lt£»IE. IfeWfNiSB 

»«is»^±#^»E*tk Ni8B ft%£ffitt& ah#h n mrnm or 
11 ) , x^ttj&ttE i2B n wrmm ( 3a . 4 > ^ nw 

ttCJS 3Ba ^fiJ^A N|8B W*®SM*— ffi£8flS ; 
7Na Mtt^- N SirtJtM ( 3A , 4 ) 5a #J 

£fel£E 12B £fB|#J P SJ^¥##gJt 1 15NS s 

15ND > 15NW . 15PS . 15PD a 15PW ^Mjlif^EI^JSIg^il 13 W 
^C^gcl4?L 14NS . 14ND . 14NW . HPS > 14PD R 14PW ^tTWlM 
3 A . 3C . 9A , 9Ba R 9C « 

mW&> 7Na S 7Pa #3IJjIj±g&i?L 14GN a 14GP 

*55%diWrtJS»*wiiiw»-ja»*Jii« 30 n a 30P tag. n ftatAtt* 
ft«RRft N*gjrtfcjs 3A ftm^±m*&®. isns . ispw . 

GND 17 *gg, TO^ft£Jifc$ 15PW ^f^jftj P ft 2A tfjgfc&Elft 
P f rtfeJS 9C • N ftttAfflffftMMBft N+MrtfcJI 3Ba 

15NDS^^A^IN (##[§15 (a) ) a^ft^ OUT (## 
S 15(b))PpW->MBS- N $atAtt*ft«&%& TNa 
30N*BSE#i5 GND 17 15 (a)M^tt&0 (##® 15(b))!*] 

P $ittAtttfft*(&l£ft P + ^rtfeM 9A ^SU^^JR^fi 15PS > £H 

feft 15NW s a VDD « 19 ffiS. TO£*lft:kJS« 15NW N Rjf 

8A ^smew *rrtfejg 3c ta^o p «iKA#*»iiftEn pwtws 

9B £ftM65&JKfe& 15PD 3&#54ftA«f IN (ffl 15(a)) S«&£tStQ OUT 

(bb i5(b))^^-^^c p mm^m^mwL^m. 7P 30P 
mm^s.mwL^WL 7P vdd is i9(E i5(a»a^— ^h*^ai6*j^— wsp 



^mmm^mxmih^^^nu^^ soonm m^mm^m 
mm i2A ftttT&jsft&ttE 12B & 12c *^sijift^E»aiEe«j N^rtfcM 

3Ba ^ N fcMik&'gttlMWLtm 7Na £fflfi*lftKW PWlfeil 9Ba P 

^fita^w^w©^® 7Pa ^rsj . mmwL%& 7Na & 7Pa ^sugpawsi 
*&^e 12B a 12c &o±jj{tLW.fto &m. ^^m^^sm^mm 

7Na & 7Pa T®6<J^*M#1I^E 12B R 12C ±gP6»'£!ff#lft P 
5I&#«fi*J&i£-|5cg 16 ) c Wtik^M 7Na R 7Pa gP#3£#g|&t§fcE 12B 

X 12c ±lfftffl(H^»7l»±»«%ft&lfii»KS^^*W(fi[*» 

thW&titmif o Jtt^h ■ Ni8B fgjtfcft lsTMrtJt^ 3Ba &£&^E 12B #JT 
Sfl^^iS#««2S^7SE#5II»iaK^ffD^rRFJt N ftiMftefflSMI 

n . §ts« . p p 2B &rmm vwrmm 9Ba &s&^e 12c wuiTtt* 

SflFtra GND *ft 17 ^A%£E»^S^J«feAMItti« 

i5D fflaDHvf . &Tjz&mEfof&mMm *rwir®.m 3Ba ^ p m 2a 2. 

fBJW PN *£±, IEft PN ^#jlo GND ffi 17 Mi* P + Ofc 

js 9c . p m 2a . Ni8BS nwiwi 3Ba %at* a/whin is . 

Xft . T®##® 3 N ftift^tf ttJift. BB 3 »j£7«&x» 

lftfc£7m> BJ3*«fcffi£»^VbafflW. f N » 8B 
7Na fSJW%^Hrfa^#IE{£LT#&%S 7Na T®#J P P 2A ^ N ffi 8B (SJfi<J 
PN£s££2?3?. ««»BB4itiM%tKttKAlilLmE (3Ba) % 

SP»2A « ftjg. Si!|Jififfl3f|ifl*JVla. Ila^f^^Ht, P P 2A 

kike ( Nurtws 3A)^w pn aitta. fcafc?&@4 

( 3Ba)-> Ni8B-Pi2A -*««K(3A)ttfe$ftt&|fr Bl 8u&&fcffi 

tt&£@£iaUB%fli vsa o ffiftMIe]±i. ^J5^p^Bi#*^A/ 

is m gnd $s 17 to*m&mto&^mm&&toffi®ft&m±>> 



SEtt1t«T. 4Tt«a»1'tt»IIS 12B T®W n ftfeis. 20 HWJIH 

tiM£*Mfl*Whtt*.H V2a nl^S 3 cf «J$/3c V2a>VBa . tR£— t^P* 
flflftftWF. Xt^— ^ftfrff. £ VBa *j 18V . Via 19V & VSa ^ 
14V Itf, V2a^|23V o ^itfclf^T. &Jit-|5cJg 16 ft 0.8 n m (i?ISl6& 

is mnmfaxim&mptm^tti-ft) » l 6 («%& ™ a 

EHSlK) ft 16 m,*£4£E 12B tfjtgSft 0.6 // m,M P i 2A 
12B |S]#Jg§|^ft 0.6 ^ m o 

£^IfJ& V2a zm^l-ftm VBa . fg^iSit. fflWn&MifcmMzffiM. 

s^tta R I RI 2 §T^*. # ri ^aisit^T. Q 

(mos ftflTOW*/h»jt#£WHf&5>h. S&WiOTEflWfctt^SUB* 
^FTCfWMRtt^fttt • &^MSftfc-K«T»&miBfcffi VS 

IftiEi&itgft^iiS. 



SWH-Xt vdd m 19 f^*iEiai%£EW**ft«5!l»A^lSBJH 18 m> 
PN &?ft#9. ftjg. feffiJUftA/ttfttt 18 jia P + JTtWS 9Ba s P g 

2B. Ni 8A £ N+ mm 3C %£| VDD « 19 . ftffl. S^MtS 

Wfc*»m3tfVDD«M9H*. P-fcfltfifMfXfls. S^aitJRFiEfi^raW 
g8£##S 5 . 6(a)& 6(b). 3^aiT*aw*ffl»s-^*#<Mi 

^w^fttiiA^ffifiMPtKttiift^Aa^n^ttft^ n- urtstm 21 
n* sjrtfcM 3A MTrnx^Kmrnm. m n* ur&M 3a skkt 

£ftflC&fifa^tt*r»fcfli*#ai GND « 17 H*. *§0SNiM4iM4* 

' «%ffi±fi-» VBb B* , tElEftTMWl&Wl 7Na TMltt Pi2ARN|*8B 
I^W PN a^ABP^**. J.*.«iUl*K(3Ba ) ifo^J P 0* 2A . ft 

ffi. ffiifewar. i^s 8 cptti&ftH& A2 ina**. fc$ft»K&»»7 n- 

k*^ n- rtfcJi 21 c p- ss9stt»«*a#-3ttflia. bpjwe p m 
2A tptom&&msn&, m&%&mw!&$m& X2 mishit , %£ek$hu: 
a%««&%«B»eAi«sftnf*. ^fiaaoai p p 2A r n* mrwimiB* 
P12ASN- sricM 21 zimjE^&m^o ft^h. N- 

MrtfcM 21 W^M^J^tb N+ SrtfcM 3Ba ^ffi, £ PN *i«#iI&lHjIE 
|RJ%JEE£ Pi2ARN- MrtJtM 21 ^(Sltt Pi2ASN t SrtfcJI 3Ba 

«J via fflc. fiiliifcEi Vib fiE^^*SFa%ffi-S_t^5ll^«»jglil» 



amfflsMF vdd as 19 i^jEm^j£^mmmmmx/mih^ is 

3E«E##ffl 9 > 10(a)& 10(b), ^ibT^ffi^W^^-^^#^ 
€ 21a SUmi N -ftg&ftttftffi&Kft N*- MrtJcM 3A ffjj&sain 

®ta^i*. »ffi^ai#5i»«*.«7P«iWT»(a«. w p* mr mm 22a & 

pn gMSTtfc^ii. irea«. %s— s±?nii*fea5giHir^ffa— 

jiii^e n m 8B & n- MrutM 21a m&jmmx. p p 2b m 
r artwg 22a »s«. bp& pn 

ggcfi, n- gJrtfcJl 21 s!c 21a R F WV&B 22 22a nfili±Bl5£to3fc#t 

ttjifii^inn^ttABfip^a*^. ^ffo, a* N- mr&m 21 
21a ^ n m 8a a 8B i*m&&m rmmm 22 m 22a 5 p 1^ 2a a 2B r 

21 £ 21a S P" ^rtfe^ 22 «K 22a ^ff^^h ^-S^H^ 

«i«<ti»*IA^IHifiMr , *ttW^r*ft--l¥W« Slit. &&M#SH$p£#£ 
B^^mH^SfiM^^A/^tB^r^SS^^r^o 



m&ft&i&m.im&f&.tt$>®mit®wm 12A 12B r 12c «j 

500nm /Vtt&ftffcftMl. *&Jg. tEMtomWZMMm 23 ftUtt, 

«wi?»f^* n m&m 24 ax^j^ n g# sa a sb 2um ggft n- a 

«fcM 21a o JOS 12(a)R 12(b)^ffi^. SfcWfcffiMUBttSttt 

K 25 ffiJtltf. WK^Iftf^* P 26 &A?£tfc P P(2A,2B ) 2 

fflL*W-$3 P" Srtfc/I 22a . jttJg, 13(a)S 13(b)4«flf^. P -SHi^ 

#{**M- 1 ftftfflMMtfgjA 10nm ffMH&^tftJK 5a . 8SJ§jIii CVD 
^rtie^ttfttttfJH 5a ft«ffi±££flFft$Jttt&*att£ A£*ll. It© 

ir»S4& F SirffcM 10 7Na ft 7Pa ±ft*J*flttfflM 

6a , jifcjg. flsffatff *^ttAW»j« mrwim 3 a > 3b & 3c uia p + 

r»M 9A . 9BR9C. ifcfca, 9 . 10(a)& 10(b)^#f^, aiis N* 
Hr^M3A. 3B> 3C & FWttJl 9A . 9B £ 9C «S±|ftgtt«^ 

^#7 Ti mtoR&ie&wmm n . &e^j*fl^rtJS«tftK 13 

lum /?6*jft4tS»|go SftAffiiM 13 lft?5i£ttM. OTL^^ft4?L 

14ND ttJg^S— WWS»f»Bia»l»L HGN a 14GP , 

&BJBJ«*-JS«te*tS 30N Silt. ^^iAViliiftfl.KK 

**»WW. T®£E^^ffl^^:^^^-^#^§l#^^-^A/^m 
ESS . ##S 14 . MOS tUfrW P2 S N2 Wf*-tWiififi^*- - 

&*. xt^A/mmftr^ttWiif^atffJiBs- asm*-* w 
mnm * fmxmtti^ w * » m ■ & t us* *r n ik 



V2a>VBa , K4>4ftA^^#n«ft^«ttllA%»nAff7Cfl'n««ft 

mm. mmw-ft*sm. wssm^n^Tt^m^WLmmmx^ V2a ^ 

fommftgo mst. 28 . ^ts^AWTt^^i^^Tc 

wzmui&T V2a ^^.ffi*^, ^iA^Tcfr^-af 28 mm®*. 

m. 27 , ^^^Jfl^tttofcii^/J!^ V2a ft{I?C*|ft ~ 28 ft£ 
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